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Phenotype analysis and mutant gene location of ventral

yellow mouse (FY'*)

SHI Mei-Lian', XU Ping"”", YIN Xiao-Shu®, YANG Wei-Wei’, GU Mei-Er?,
YU LI-Ping®, LIU Gui-Jie?, WU Bao-Jin*"

(1. Shanghai SLAC Laboratory Animal Co., Ltd., Shanghai 201615, China; 2. Laboratory of Experimental Animal Science,
Hangzhou Normal University, Hangzhou 310036, China)

Abstract: The ventri-yellow pigmentation mouse (temporarily named V'Y¥“°) arose spontaneously in the C57BL/6J
inbred mouse strain, found and bred by Shanghai SLAC Laboratory Animal Co., Ltd. ¥Y¥“ presented a special
phenotype marked by yellow coat on the ventral surface of neck and trunk that was without melanin deposition but
maintained a normal structure. The number of melanocytes in epidermis and melanin in hair follicle of the abdominal
skin of the mutant mouse were less than that of their background strain, while there was no significant difference between
the dorsal skins of the two strains. This mutant phenotype was inherited as single-gene dominant inheritance, confirmed
by genetic experiment, and there was no significant difference between V'Y and B, for other biological parameters such
as weight, anatomic and histological structures of major organs and blood physiology. When the linkage relationship
between the genomic DNA samples of F, 48 mice (VY¥“D,F,xD,) and mutant phenotype were evaluated, the mutant
gene was confirmed on chromosome 2 near D2Mit229. New microsatellite and SNP markers were selected to amplify
genomic DNA samples of 196 F, mice and the mutant gene was narrowed down to 5.3 Mb region between rs13476833
and 527310903 on chromosome 2. The preliminary results of our phenotype analysis and gene location provides a solid
basis for further identification of this mutant gene.

Key words: Ventral yellow mouse(»Y¥“‘); Phenotyping; Mapping
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5 Z /N RIE R AE DAL IE L R, f—
RRAZFE SR . RABZR/DREH SRR
B LR 22 S b g A B D BU LA RAR L R ) 22
R EU, AR TR R AR D HE(Wu et al,
2009, 2010). AR % HIRALF /N AL Th REFE A
WEFTHIAFAPRE, 2 NI A5 L T e 1) 8 52,
MR B E HARE 2 R RAL F /N AR T
1)L fil(Morgan et al, 2010; Wilkinson et al, 2010).
J A0 e B /N Bk RS L SE R sh ) L TTAE N
GAAE CSTBL/6) /N RU(IFR Be) I A 7= B il A
RIIEIF EHPET I RAR RN 1%/ & — R
I TRARLEARY, I Ay Sk SR T 1) S0 T 12 Oy
o ASZRN P PERAL /N SR> A AR
i85 Bz JRAS [ B 1) 78 00 2= 40 0 e B R EAT T 1Rl
ML, IR EE 7 T BOR AR EAL S5 2 5
Gtk ARSCHRL AN UK R AL 07 S G0 RARFE K]
(R E R M58, ST AH B (1) N 2R A Bl Dy i i
IR RHT T R4 EEA

1 #MR57F%

1.1 LM RIAFIMNE

BRI BREN R, MER 40 L, HERL 40 H; R4E
DBA/2(fiFx Do) i 40 3, HERL 40 . BALB/c 7)h
B3, HTBR BRGS0 I SEE /N
THEY, HBUNITE R =S5 ) o e ft, s
A= VFATIE : SCXK(#)2011-0048, LG 2h# AT
FHYFRTIE: SCXK(#1)2011-0157. Bh41a 37 A Bt b
W) N, B AR (23+2) C, W B AR
(55+5)%, 1AklRH Cogo UR, H HEREFIK, &
W L RS mEN ), 5N IR
12/12 h IS RS %
12 FERUIFMEZBLEE. EXENR T ENREN

AR IBFI R

B 7 HESHEM BN . Be /N U1 BALB/c /)y
BT 38 M BB 2 1.5 emX 0.5 em K/DN Y, 128
SCHERIT A 2 B COP RIAT UL A Yo,
(Gong & Zhan, 1994). {2 H¥&HEMIHEBE /N AT Bg
PRI/ BT 0 A IR IR 4 B, 2 ORI S
Fo PR, esE N Mg, B 2 i
BB/ AT Be /N, RIS AR ZE 1), - HU
YIS BN LN AN = N 7] S = o8 - S =S A =N
TENEEERAL, EHEEAED . R0
Bk .

1.3 MiREBIERRNE

2 TSN B /s BUFH B /) BRUMERFE % 10
HELHEE /5 0 Pk SR 1.4 300 pL, B 1 I Bl (fd
JEE T, WG A MBI (£ HEMAVET,
R 950) HEAT I A o
14 ERFFCAESEMRRANES

R ASEIG = @) 39 M LERREN 4
F N FFEARIC (W et al, 2003b), X645 TR 5
A TN REER AL 19 0 Qe il (e — Rk
AR PR B E 30~55 oM 2, JFHAE B & D,
N ) 2 2 /D AE 4 bp LA L.

R Bt il Dy /N BUBCRRS 2 R A R
R FAVN, R FAVNUIRIAE Dy AR i &
143 Fy AN, BAX > Fy AR HATRA
FAL; BYMCE, BN 0.3 em B, KA MG
KHAE . Wy iR O [ 41 DNA % H
1.5 PCR ¥ IEBREHDTEMERTEER

PCR " B4R AR Sy a4, AKH5 k(W et al,
2003b)BEAT, FHERESNZE 50 V B LK 1~2 h, HEIK
SR, ERAMT T ETFIL KGR  RIE IR e
LK &5 R AT RA R 2350 DRI R R (4
B EA]) . RSP R (LODS ) J5 1445
SEAR LR e AL T /N BRI — X e ik (Wu et al,
2003b).

L6 REEFEMFEMEN

FEHIA e AL FEA L, FERAZTE A FrE QL (0 44
f Jey &6, 32 2D 0 ik B e R R DA ARl
Chttp://www. informatics.jax.org/searches/
polymorphism_form.shtml), 44 1] LA R L
REAL UG, £ MGL $4f FEh ik SNP AR1d
(Mouse Genome Informatics: http://www.informatics.
jax.org/javawi2/ servlet/WIFetch?page=snpQF), X H
PCR /W) B () 7775100 SNP FRid i 2 2451,
[ I 4 Y 58 22 1) Fy /N BREBEAT S8 0 B, 45 SRAFE DA
FTAE X SRt — 2D i/ o 0y TARZAE LA TAEY)
TR R 5E B
1.7 RENDREFEERABERBIES A E

g TS 3 B0 BB () il R /s BRUE AR, RS ¢
RAFLRAIAE S AN R P IR B H A be s, K
P PR S M R AT B e 5 A A ) B e F
RIS . BT Geit AL BEAE SPSS11.0 % Excel
2003 BAFP . PRI EREAHI B EE A One
Way ANOVA 4347, F Newman-Keuls 7 4b#4] [i1] 44
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s BN CA 7 4G, SRR AR E, R
O Sk 5K M0 T (AN R L)) e 7 o (A
P X R IR 10 G 5 1B BB AR RN 55 15 A St IX

FRERIEAE, /)N BUHT S T o € VR R 1 (]
D)o AT EE BN S Be BCFl, #4331 152 K
JaAH ISR R AN, 78 A, Bk
LS SRARAN R (Rl AR 28, F L b R DN R kst A%

LB R R 7 1% PAH23 50 5 '=0.053, P>

0.75(P=0.819), fiffii\ 528 HE PR [y 15t AL 452 50k F 6k DX
B, ShEEN 100%.

1 O e/ B A
Fig. 1 Appearance of VY«
A) TERAL R Be /N, SkER BT B B) IO EHEAN B, SN MEONTHT A 6, 500 S0 A 2 ML s 42 4 2 2

A) Background strain Bs mouse, black head and black body; B) VYS””, the entire ventral surface from the lower jaw, neck, chest to abdomen was covered by

yellow coat.

7 H O BB BN B FR SR Rt R
AP EEABEANROCESEEGHTRMAR B
/N BTG TE W St 22 55 B /N BRI S IR B R 0 R
TERZ, AN, RN Z B () B R
e A iSO SR B/ IS E B IR B A 22 R e £
FAPE, BHRED O (H B O RN S # D, BAR
Pl WA A 1) (8 R (1 2).

FEAN B B /DN B TS 8 B A I ) b TR R
FURIN e, 5 Be LW W20, sB/ WUIREE
KWIBE Be i%, 5B 2 BROFHTEAR,
BRZROR, HEIER; WMo/ hEET, Uil
JRHEHEA PR 0 R Z BRI 3),

PSRN O R L B
RS R SR MRS TR OREAE S A
MALE . O RS RREREBIR KIS %

TR LN A IS U] IRAR RIS o Mg A B
T BRI 45 SR TE 5 2 P 2 S (B AR 1) 9 T 4 7
MEL o
22 RTEEME AT EN

WG BE N A Be 1 5, FRATTRA Dy 1A
it F o BB BN B Dy ZZHCEAH Fy AR/,
PR A B BER AL Fy /D BRURIAE D, 15 21 Fo AN B,
a3 196 LB AN, Hh BRI 97
M, RAERE 99 H,; 1RHBUX L/ [ BEK 4] DNA,
T PCR ¥ 45 MR B 4. Fr AN RIHEE
BT 4 B, BR T 5054 Be(FR1R) 2 Dy(JK )
IR R BEUES, EGFRE K, Toik 2 mWFh
B, el SEHLX 2 I B BER A . KT Fa 2l
B A2 75 LA B BRI 4y P AN AR, 23 i
MR E AL
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Fig. 2 Slices of mouse skin with dopa staining (x400)

A) Bo /I RE B IRALZY B) MO BB/ B 78 B2 IR ALZ4; C) BALB/c /)
BALB/c /)RS R RAH L. B 4 kAR m A PR A

U B IR R 21 D) B /N BRIEHE 2 BR2H 48 B) M0 0B /s USSR IR 24 F)

BHH

A) Dorsal skin of Bs mouse; B) Dorsal skin of yyStae mouse; C) Dorsal skin of BALB/c mouse; D) Ventral skin of the Bs mouse; E) Ventral skin of yyStae

mouse; F) Ventral skin of BALB/c mouse. Yellow arrows indicated melanocytes.

/

K3 s e/ BRI Be /N BB B8 T I (x400)

Fig. 3 Photograph of hair under microscopic (x400)
A) Be /N B4 B B) IEISEBE /N LIS HEBEG; C) Be /N BUEEE#E; D)
JIEA B B /N B
A) Dorsal hair from Bs mouse; B) Dorsal hair from VY™ mouse; C) Ventral

hair from Bg mouse; D) Ventral hair from VY¥““ mouse.

X GG K DR BT 7 G AR 1) 58 i, A2l ds AR
DRI IR VAL EERSE N L A7 RN N
BIERFATIEB 4T S8 48 4~ F, UK DNA
FRAH 39 MR AR L REEE —§ 1,

TR A RILE SR, 0T Fo iR, A e
] 35 B2 FY [ I B A2 Do B FAEFRC S To N 3
PERAI A AT Dy B B EARC bR A e AL
G, RZAEAEASWE(E 4). TSR AR
5o AR JL N AE 92 P AL R0 LOD .
D2Mit229 S5RAZFEA) LOD 154 5.79, i 58
35 BE S AR FERLEA (R 1o /NS 2 SRk K
117 cM, D2Mit249 i T-BiA5 2280 47.5 cM &b, 55
AILRN I EAFRL N 26.1%, BALIHEE 26.1 cM;
I D2Mit229 P 2201 99 oM, 557 JL R [ T4 %
2100 14.6%, AL EIE 14.6 cM, ke AR KL N
BT D2Mit249 5 D2Mit229 2 R FiE 22 ki %) 78 <M
(& 5@).
23 RETERWBEHEN

HERAFTENYIL BT D2Mit249(47.5 cM)5
D2Mit229(99.0 cM)Z [ 22004 78 cM HFEAt
b, B AR S AR SE DR BT I e T D2Mit62(65 cM)
K D2Mit311(83.1 eM)bric. I L IRGl LA X 48 4
JIE AN B 2 /N B P ARHEAT T S DRIR A, &5 51
RIRAILN S DaMit62 5 7 HlkExH, 5
D2Mit311 114 4 BIAZ 4k, 11 D2Mit62 F1 D2Mit311
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Tab.1 Linkage analysis results of different markers and VY5
AL ; FAYCGEAE: T4E) LODS fH -
" , . S ) o B o : - . T B
A R (Uetafh, B 2 18R B (M) ?\Iﬁﬁger 20%%? Recombination ratio (LR AL 25T ELiEk]aigé
Microsatellite Position of microsatellites detected 2 (parental combination: LODS (At actual or not
(chromosome, distance from centromere) recombinant) recombination ratio)
D8Mit4 8, 14 45 29:16 0.237
DS8Mit320 8,59 45 26:19 0.043
D2Mit293 2,10 46 31:15 1.23
D2Mit249 2,47.5 46 34:12 2.38
D2Mit229 2,99 48 41:7 5.79 T2 I

@ SRUE SEAE MU TR, USRI 5 D2Mir249 SEB M HTAE, WA 2 KE 4.
As an example of calculation method of parental combination and recombination, the course of linkage analysis between mutation gene and D2Mit249 is shown
in Tab. 2 and Fig. 4.

®2 BENEGKERTEES D2Mir249 BEH T
Tab.2 Detailed data of linkage analysis between V¥ and D2Mit249

HATRA

MARA

Fy &M HH

i
Crossing parents Back-crossing parents Number and phenotypes of F E’E{E
= Recombinant
s 5 - b EE T ceote
6 2 ! 2 Parental combination Recombinant
L tm hé tod2 m b + 42 m b + 42 m 2 + be
Genotype + hé + d2 + 42 + 42 + 4 + dz2 + A2 + 42 o
——— T - 22 12 4 8 12/46

m SRR, + A B A AL, b6 Ky Be H D2Mit249, d2 Jy D, #! D2Mit249.
m indicates mutation gene; + indicates wild type; b6 is the D2Mit249 of B¢ and d2 is the D2Mit249 of D,.

1 2 3 4 5 6 7 8 9 10 I1 12 13 14 15 16 17 18 19 20 21 22 23 24

4 D2Mir249 X RIS BE/ B F, A I 45 21
Fig. 4 Electrophoresis photographs detected by D2Mit249
LR 24 GEDY By, EHESE 1~12. 15, 16, 21~23 JKIEN BASBERTY Fy, HRNTEREL F,y, LR 1. 7. 120 19, 20 kB EA, HLARE
TNHEHS 1~6+ 2224 IKIERIR GO B BBER I Fy, HARBINTER Fy, S 100 120 140 184 200 21, 24 JGHTA, 2 3 ikl Won AL K24y
Be 4l 7, JRIEIAN, 58 7 SIS 1Y R, HeAaikaE 1 e Bt .
Upper: Lane 24 was the control of F; mouse; lane 1 to 12, 15, 16 and 21 to24 were F, mice with mutant phenotype, and other lanes were wild F, mice. Lanes 1,
7,12, 19 and 20 showed linkage, and others showed recombination.

Lower: Lane 1 to 6 and 22 t024 were from F, mice with mutant phenotype, and other lanes were wild F, mice. Lanes 10, 12, 14, 18, 20, 21 and 24 showed

linkage, and others showed recombination except lane 7, which failed to be amplified and lane 3, which showed Bs homozygote for unknown reasons.

Z WA 10 flAcHe . Zo0Hr, AR T D2Mit62
1 D2Mit311 2 [8)(F 5@). Bl IAEX AN X 38k Py F- K
e P EFRIC D2Mit] 7(69 M) M, D2Mit310 (77.6
cM), FEX 92 JFy /N RALH BATIE M 5 (A gk B3R
R 47 J, I h BRI 45 MO TIESL
IMT, RIMRAIENG D2Mitl7 4 14 BIAcH, 5
D2Mit310 |85 7 B1Ac e, 1fii D2Mitl7 F1 D2Mit310
Z AT 18 AT, 43H7 o fff o S8 AR B DR A T P Ak
PEZN(E 5@). BfjEHRATGRLE Lk TAE,
D2Mit17 1 D2Mit310 2 |8 ¥ X3k ik H- A3 21 2 A

H R DA bR D . D2Mit304(73 M) M
D2Mit307(74.9 cM), 43 5ll3 38 92 MEAKIN: A&
FERE D2Mit304 47 12 BIAcH, 5 D2Mit307 47 10
i, 1 D2Mit304 F1 D2Mit307 Z A4 2 IAs e, 4
HEB AT, RN AT D2Mir304 Al
D2Mit307 217, {5 D2Mit307 Nk 8545 4Rk .
FEXT D2Mit307 A1 D2Mit310 FEATEB MG, Tl
B RASFE NN B4/ NEI D2Mit307 A1 D2Mit310 2 1],
RIPE A 22 %0 74.9~77.6 cM B HI N, 2 HT 45 R ILE 5
@,
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RN ¢ * 2

~N N ~§
D2Mit149 =¢=47.5cM / D2Mit62 =4= 65(:M/ D2Mit17 =
10 7 14
13 3 10 ) 18
M“ 78cM? M @ M
6 ~— 4 7
D2Mit229 =§* 99cM D2Mit311=f~ 83.1cM D2Mit310]

" 3

P~

SIRIi NGt SERN

Fig. 5 Mapping process of V'

= 77.6cM

R ¢ B ¢
S~ N~

- 69cM _ D2Mit304 , 73cM 1513476833 - 149804749bp

~ $ D2mit307 - 74.9eM

. 10 4

L —> 5
] M ®
M [ ]
7
~— ~ 1

D2Mit310 == 77.6cM 1527310903 == 155060764bp

B Ak PR Aoz e A

Y5 mutant gene

WL IR 2 SRR, RLRZEN B ARl R A bR ) A R R R AR A bR AR, A IR BB A B R AT 2R 3 B B B B, M

FORFF AL AL AT

The left side of each chromosome shows the mutant gene, markers and their recombinant ratio between different sites. The right shows the position. M indicates

the mutant gene.

h T YN AL, TR BORT R
IR I AT E B 3 M 75 D2Mit307 R D2Mit310
20 2.7 oM JEHE P CEA A IE AR A1
WF, A6 M 20 4> SNP Frid ik 5] 5 ANl
FARRIC, Y18 SNP Fric it 519 & 2 &0 Wk
3. FIFHIX 54 SNP X 196 > F, /)i, DNA FEA
ATEB T RABFEIN Y 1533521370 F 1529860819
Z AR R AT e, ALY 1527310903 (B XA

rs27310903 1A AEATHIIAT 5 1, d5c 28 SEARFL R B
SENL T 1513476833 55 rs27310903 2 W45 22 % 149
804749 bp | 155 060 764 bp [A]-K£ 5256 015 bp ¥
BN, gk WK 5 ©.

1 BlRAETH, HiaH 4 BIASH:, rsl3476833 5

#3 HMIEK SNP SIHMFFILIRIFICHZ ST

Tab.3 Primer sequence and polymorphism of markers

3 #
3.1 XTHEIUNRRRIE

X SEAR ZR /N BEAT o B AR AL 0 B S R AL BT
S0 TR SBORTR I TR V7o

(USRS 5175 R 2 AT

Marker Primer(5'-3") (B¢/D2)Polymorphism (bp)
-
-
.
-
.
.
-
35230 R, CCrecTICTCCCTCTTOCCan - A
[ Cemaaecoue -
27310903 e AAAAGGATGTACTGGGCTGAGGA - o
-
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N BB R Y BN 2 () RO R A A
SO R Beb, BRER W WG BRSO E. £
HERILBRORIOR, HEMWIEE. ALKRHZ
CL RS ) B R DRI G R (0 3R A0 i, L8 46
RABEACTE PB4 40 M SE P B i, (H RS S ik
VY BB AN ML A B SR R I Sh BE(Spritz et al,
2003), MEA AR R, XAk B
PRERIE, RENZ) TSN 25 2 REA fu fl 8
RAMM=DNKEN B BRLEMEWZRK, &
I ZAFE T NFB IR B R AR . 2h) 5
R A —REER, ATHE T, S A
B TORNRER, SRR, SRoE iR
o B NI B IR B R ORI JE TH &
HE R 5 R AN 5 (Hornyak, 2006; Price &
Fischer, 2001). F 75585 it 3% 22 1] 1 ELgsi] oy 22 A
A R PR 2R P i 47, QR (LRI R IA . IR R A A
i P 5 SRR R DR R B R T o Agoutis
Pomc R Extension “5FEK S5 T |7l #E, b/l
UK agouti A7 R0 T 2 ‘FHtO Ak, Hgmtd—Fho%5 7
WM 5 43 F-(agouti signal protein, ASP), nJ{fi-E%E
RN G R Rm AR ZR . agouti FERI)FR
AT Il YT iUV S S v | 1) RS i)
PR, N R ORI i B ER TR 4 ) AR R AR BR
TRk, A4 A A S A7 PR R 2 A0 i A s TR £ )
10,2541 i AN 52 5% 1 (Matsunaga et al, 2000). VY /s
R T4 XE I 0 B 1) TR B o S R 3R A e ik =
A A 5 BB G ELIAR oG, WAt — 20 B
HEAA TR 7R, G S R 2 40 R T A ) 8,
Kit KPR 3 S0 6 15 3% 40 A i) 8 - 30
JUE A B B A, T 0 B R T e K ) T g
PEANAE TR R 20 M 2k, T 2 B 08 3R 5 ik
RS .

LA B B SR AR 2R /N R AR R I, X T Bl
S 17 R ISR A7 H A H AT R R AR ) R e 2 FRAT]
TERL 2 /N S Y 41 5048 % (http://phenome.jax.org) i,
RIA 1IN RE vy w5 s i 2 A
{LL(http://phenome.jax.org/db/q?rtn=strains/details&
strainid=1), XF0/NEBFIRAA SRS, 11 Hilg 5% 5
PEE YR, fE4T 4 BRI B ME(Wahlsten et al,
2003; Scattoni, 2008). {EAEFRATXT 1Y /N 5L A
A Je it Ey T G A THEAT AR 5%, R DL B % B4 )
FAMFRM, RSB IR AT agouri ik
w, AU RBUL KB R RO RT, & 559

SRR 03 N3 Ak (Manceau et al, 2011) Az 14 7K
-85 H % (Overton & Leibel, 2011). FATH LRI T
VYY e NBULRE K AR GE (PR AR o), XLk
ATRNANSBIR I 7387 o
3.2 EMERMEMSIREREE
LIi R FISH VAE AL € AL S A (Liu
et al, 2008), MHILIEBI T IEAT RAZKE D 2 AL
WA E R REAR T B, i T/ BRI 4L bR e+
B, X TARLLET T, [H BRI T SN
I KA PP F) 7 0 M) RS T3 e R AR R TR S A
AR A 5 By o AN S (0 R B e — Tl A R 28,
FEXT I A 2 Hir, FRATA I /) Bl 7 28 A B 2
KIL BTBR T+ /NRS vy /N REAHBIHE
M, HAHSRHIRATERN 755 2. % 8 S 28 17 %5
et 4k I (http://phenome.jax.org/db/q?rtn=strains/det
ails&strainid=1), Kb, AV FHIX =4 (o ik
LR D ERR IS TS T, R 2 SR
PRI BI0RE SR AR FE DR BT 8 A o TR ) 58 A7 SR K
FEWD T TAER, a7 TAERCR . Rt
P AT T I 2 R gbrd i, il 196 H F, /b
B PR ARS8 A2 3 IR T 75 X 34 /N2 s 13476833
(BEE 2280 149 804749 bp)5 1527310903 (i %2
Fi 155060764 bp)Z[Al%) 5 256 015 bp [13u
A
T agouti FER 59 BRI IS P)BER, L

OB L N B A FE agouti [t AT (http:/www.
informatics.jax.org/javawi2/servlet/ WIFetch?page=ma
rkerDetail&key=3, Chr2:154617138-154876748 bp),
AL agouti I fIEHREIN, T 2 X mRNA il Fy
TAE, (H—FEORAESEE R A, /g ik, &
AT AR PR it 12 5 DR 38 S S50 17 /0 sl M 0 5 B )
Ao T, HATSE AL B DX TS K, 5.3 Mb i Bl 4 v
A 157 NER, INE agouti RAZFER MH — & X,
Ko, PRAERZKEE— D% Fy N E] 600 HELE, F
JH S v 25 B2 ) SNIP b ic g S AR L DR 5 A7 2] 50 J7 6
FELAP, XA RAR LRI Stk s . AR
TN agouti ANEFENTRAE, X—/INURA R HIR
U, PUARI BTN B, B agouti FERILAAL, 1E
RAZFEDR R E AL D TH) P, G AR R I LAt i PR i
WA K, NS agouti JEFIZEAR, HenTfg &
agouti LRI ) —ASFSEAL B, XL agouti KD
HIZhRERA — B o ARG B2 KE A E (L
T2 RN BE5E T R SRR
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